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CLAIMS 



x1. A method of fabricating ^semiconductor device comprising: 
forming a first dielectri&layer over a base substrate; 

forming a damascene tretach in said first dielectric layer, said damascene trench 
having a gate area and a local interconnect area; 

forming a gate oxide layer o\said base substrate within said gate area of said 
damascene trench; 

filling said damascene trench wiffe a conductive material; and, 
removing said first dielectric layer \ define a damascene gate structure and a 
damascene local interconnect.stmctuce A 



Q 2. A method of fabricating a semiconductc^aevice according to claim 1 , further 

comprising forming an isolation trench inlaid base substrate before said first dielectric 
a! i5 layer is formed. 




-j- 3. A method of fabricating a semiconductor device according to claim 2, wherein at 
ieast a portion of said damascen/trench a, ,eas, partly overiies said isoiation trench. 
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4. A method of fabricating a semiconductor device according to claim 2, wherein said 
isolation trench formation comprises: 

depositing a pad olfide layer over said base substrate; 

depositing a nitride layer over said pad oxide layer; 

forming a masl^over said nitride layer; 

etching through portions of said nitride layer and said pad oxide layer and 
etching into said ba^e substrate defining an isolation trench opening in said base 
substrate; 

stripping a&ay said mask; 
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filling said isolation trench opening with a dielectric material; ajfd, 
removing said pad oxide layer and said pad oxide layer. 



5. A method of fabricating a semiconductor device according Xo claim 1, wherein said 
first dielectric layer formation comprises depositing a conforjnal inter-layer dielectric 
material over said base substrate. 



6. A method of fabricating a semiconductor device according to claim 1, wherein said 
damascene trench formation comprises: j 

forming a patterned mask over said first dielectric layer; 

etching through said first dielectric layer to said base substrate in areas defined 
by said patterned mask; and, / 

stripping said patterned mask from said first dielectric layer. 



7. A method of fabricating a semiconductor device according to claim 1, further 
comprising providing at least one implant within said base substrate through said 
damascene trench. 



8. A method of fabricating a semiconductor device according to claim 1 , wherein said 
gate oxide layer formation comprises: 

growing an oxide layenon said base substrate; 

forming a patterned mask over said semiconductor device, said pattern arranged 
to expose at least a portion/of said oxide layer within said local interconnect area; 
etching away the exposed portion of said oxide layer; and, 
stripping said patterned mask from said semiconductor device. 
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9. A method of fabricating a semiconductor device according to claim 8, further 
comprising providing a contact implant within said base si/bstrate through said 
damascene trench prior to stripping said patterned mas) 



a *7 10. A method of fabricating a semiconductor device according to claim 1 , wherein said 
CfiJ^ conductive material comprises a polysilicon material. 
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1 1 . A method of fabricating a semiconductor device according to claim 10, further 
comprising forming a silicide layer over ^id polysilicon material within said gate area of 
said damascene trench. 



12. A method of fabricating a\emiconductor device according to claim 10, further 
comprising forming a silicide laye^r between said base substrate and said polysilicon 
within said local interconnect area\f said damascene trench. 
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13. A method of fabricating a semicpnH^tefSr device according to claim 12, further 
comprising removing said polysiltpon maten&l from said local interconnect area of said 
damascene trench, forming said silicide layerWithin said local interconnect area, and 
refilling said damascene trench with polysilicon. x a 



14. A method of fabricating a semiconductor device according to claim 1, further 
comprising forming lightly doped drain regions in said base substrate after removing 
said first dielectric layer, said lightly doped arain regions formed within said base 
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substrate adjacent to said damascene gate structure and said 
interconnect structure. 



damascene local 
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1 5. A method of fabricating a semiconductor device according to claim 1 , further 
comprising forming spacers against the vertical walls of said damascene gate structure 
and said damascene local interconnect structure. 



16. A method of fabricating a semiconductor device according to claim 1 , further 
comprising: 

forming lightly doped drain regions in said base substrate after removing said 
first dielectric layer, said lightly doped drain regions formed within said base substrate 
adjacent to said damascene gate structure and said damascene local interconnect 
structure; 

forming spacers against the vertical walls of said/damascene gate structure and 
said damascene local interconnect structure; and, 

forming doped source/drain regions in said basfe substrate after forming said 
spacers such that said base substrate is doped more/deeply into said base substrate 
adjacent to said spacers than into said base substrate underneath said spacers. 
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47. A method of fabricating a semiconductor device comprising: 
forming a first dielectric layer over a base substrate;/ 
forming at least one damascene trench in said firstyaielectric layer, each 

damascene trench having at least one gate area and at Ijeast one local interconnect 

area; 

forming a gate oxide layer on said base substra/e within said gate areas of each 
damascene trench; 

filling each damascene trench with a conductive material; and, 
removing said first dielectric layer to define af least one damascene gate 
structure and at least one damascene local interconnect structure. 



18. A method of fabricating a semiconductor device according to claim 17, wherein 
said at least one gate area and said at least one local interconnect area are formed in a 
single process comprising: J 

forming a patterned mask over said first dielectric layer; 

etching through said first dielectric layer to said base substrate in areas defined 
by said patterned mask; and, / 

stripping said patterned mask from said first dielectric layer. 



19. A method of fabricating a semiconductor device according to claim 17, further 
comprising providing at least one contapt implant within said base substrate through 
said damascene trench. 



20. A method of fabricating a semiconductor device according to claim 17, wherein 
said gate oxide layer formation comprises: 

growing an oxide layer on said base substrate; 

forming a patterned mask over said semiconductor device, said pattern arranged 
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to expose at least a portion of said 6x\de layer within each local interconnect area; 

\ 

etching away the exposed portion of said oxide; and, 
stripping said patterned mask \rom said semiconductor device. 



21. A method of fabricating a semiconductor device according to claim 17, further 
comprising forming lightly doped drain regions in said base substrate after removing 
said first dielectric layer. 



22. A method of fabricating a semiconductor device according to claim 17, further 
comprising: ^ 

forming lightly doped drain regions in said base substrate after removing said 
first dielectric layer, said lightly doped drain regions formed within said base substrate 
adjacent to said at least one damascene gate structure and said at least one 
damascene local interconnect structure; 

forming spacers against the vertical wallslof said damascene gate structure and 
said damascene local interconnect structure; and» 

forming doped source/drain regions in said\base substrate after forming said 
spacers such that said base substrate is doped mo^e deeply into said base substrate 
adjacent to said spacers than into said base substrate underneath said spacers. 
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A method of fabricating a semiconductor device comprising: 
forming at least one isolation Wench; 
forming a first dielectric layer over a base substrate; 
forming at least one damascene trench in said first dielectric layer, each 
damascene trench having at least one gate area and at least one local interconnect 
area, said damascene trench formed such that at least a portion of at least one of said 
local interconnect areas overlies at least a portion of at least one isolation trench; 

forming a gate oxide layer on said base substrate within said gate areas of each 
damascene trench; ^ 

filling each damascene trench with a conductive material; and, 
removing said first dielectric layer tip define at least one damascene gate 
structure and at least one damascene local interconnect structure. 



24. A method of fabricating a semiconductor device according to claim 23, wherein 
said at least one gate area and said at least one local interconnect area is formed in a 
single process comprising: \ 

forming a patterned mask over said first dielectric layer; 

etching through said first dielectric layer to said base substrate in areas defined 
by said patterned mask; and, \ 

stripping said patterned mask from safd first dielectric layer. 



25. A method of fabricating a semiconductor device according to claim 23, further 
comprising providing at least one contact implant within said base substrate through 
said damascene trench. 
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26. A method of fabricating a semiconductor device according^ claim 23, wherein 
said gate oxide layer formation comprises: 

growing an oxide layer on said base substrate; 

forming a patterned mask over said semiconductor deyice, said pattern arranged 
to expose at least a portion of said oxide layer within each local interconnect area; 
etching away the exposed portion of said oxide layer; and, 
stripping said patterned mask from said semiconductor device. 



27. A method of fabricating a semiconductor device accordi 
comprising forming lightly doped drain regions in said base 
said first dielectric layer. 



ing to claim 23, further 
substrate after removing 



28. A method of fabricating a semiconductor device according to claim 23, further 
comprising: j 

forming lightly doped drain regions in said base substrate after removing said 
first dielectric layer, said lightly doped drain regions formedf within said base substrate 
adjacent to said at least one damascene gate structure and said at least one 



damascene local interconnect structure; 

forming spacers against the vertical walls of said damascene gate structure and 
said damascene local interconnect structure; and, j 

forming doped source/drain regions in said base substrate after forming said 
spacers such that said base substrate is doped more deeply into said base substrate 
adjacent to said spacers than into said base substrate underneath said spacers. 
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29. 'A method of fabricating a semiconductor device comprising: 

forming a firstWielectric layer over a base substrate; 

forming a first diamascene trench in said first dielectric layer, said first 
damascene trench having at least one gate area; 

forming a second damascene trench in said first dielectric layer, said second 
damascene trench havingM least one local interconnect area; 

forming a gate oxide\ayer on said base substrate within said gate areas of said 
first damascene trench; 

filling said first and secdhd damascene trenches with a conductive material; and, 

removing said first dielectric layer to define at least one damascene gate 
structure and at least one damaseepe local interconnect structure. 
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30. A method of fabricating aiemic^Hductor^e^ice according to claim 29, further 
comprising forming at least ope isQfetio^ trench in said base substrate before said first 
dielectric layer is formed. 
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31. A method of fabricating a semiconductoadevice according to claim 30, wherein at 
20 least a portion of said second damascene trench at least partially overlies at least one 
of said isolation trenches. 



32. A method of fabricating a semiconductor devicekaccording to claim 29, wherein 
25 said first and second damascene trenches are formed in a single process comprising: 

forming a patterned mask over said first dielectnfc layer, said patterned mask 
defining said first and second damascene trench locations; 

etching through said first dielectric layer to said basjp substrate in areas defined 
by said patterned mask; and, 
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stripping said patterned mask from said first dielectric layer defining said first and 
second damascene trenches. 

33. A method of fabricating a semiconductor device according to claim 29, further 
comprising providing at least one contact implant within said base substrate through 
said damascene trench. ^, 

34. A method of fabricating a semiconductor device according to claim 29, wherein 
said gate oxide layer formation composes: 

growing an oxide layer on saicrfease substrate; 

forming a patterned mask oyer ssrfb semiconductor device, said pattern arranged 
to expose at least a portion of said oxic^ayen^iffsaid local interconnect areas; 
etching away the exposea portion &f said oxide layer; and, 
stripping said patterned nra^kfrom said semiconductor device. 

35. A method of fabricating a semiconductor tievice according to claim 29, wherein 
said conductive material comprises a polysilicon material. 

36. A method of fabricating a semiconductor device according to claim 35, further 
comprising forming a silicide layer over said polysilicon material within said gate areas 
and between said polysilicon and said base substrare within said local interconnect 
areas. \ 
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37. A method of fabricating a semiconductor device according to claim 29, further 
comprising forming lightly \oped drain regions in said base substrate after removing 
said first dielectric layer. 
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38. A method of fabricating a semiconductor device according to claim 29, further 
comprising: 

forming lightly doped drain/f^gibns in said base substrate after removing said 
first dielectric layer, said lightly dopeJ^drain regions fonped^within said base substrate 
adjacent to said at least one dam^cfe*^ and said at least one 

damascene local interconnect structure;' 

forming spacers against the verticalWalls of said damascene gate structure and 
said damascene local interconnect structures and, 

forming doped source/drain regions in\aid base substrate after forming said 
spacers such that said base substrate is doped^more deeply into said base substrate 
adjacent to said spacers than into said base substrate underneath said spacers. 
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3Q^A method of fabricating a semiconductor device comprising: 
" forming an isolation trench in a base substrate 
forming a first dielectric layer over said base substrate; 
forming a patterned mask over said first dielectric layer; 
etching through said dielectric layer to said base substrate in areas defined by 
said patterned mask to define a damascene trench in said first dielectric layer, said 
damascene trench having ataate area and a local interconnect area; and positioned 
such that at least a portion of^aid damascene trench at least partially overlies said 
isolation trench; 

stripping said patterned ritask from said dielectric layer; 
growing an oxide layer on §aftfcbase substrate, said oxide layer within said gate 
area of said damascene trench delfoirra^a gate oxide layer; 

forming a patterned mask ove*k said semiconductor device, said pattern arranged 
to expose at least a portion of said oxiae layer within said local interconnect area; 
etching away the exposed portio\of said oxide layer within said damascene 

trench; 

providing at least one contact implant within said base substrate through said 
damascene trench; 

stripping said patterned mask from saiel semiconductor device; 

depositing a conductive layer comprising^ conductive material over said device 
such that said conductive layer fills said damascene trench; 

planarizing said conductive layer down to tlte surface of said dielectric layer; 

removing said first dielectric layer to define a^amascene gate structure and a 
damascene local interconnect structure; 

forming lightly doped drain regions in said base^substrate adjacent to said 
damascene gate structure and said damascene local interconnect structure; 

depositing a spacer layer over said device; 

anisotropically etching said spacer layer such that spacers are formed over the 
portions of said base substrate where said lightly doped dram regions are formed; and, 
forming doped source/drain regions in said base substrate after forming said 
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f\s spacers such that said base su 
^ adjacent to said spacers than i 




doped more deeply into said base substrate 
base substrate underneath said spacers. 
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40. A method oyabricating a static memory cell comprising: 

forming a Plurality of isolation trenches in a base substrate; 
forming a firat dielectric layer over said base substrate; 
forming a firsk damascene trench having a first gate area, a first local 
interconnect area, a second gate area, and a second local interconnect area; 

forming a secortal damascene trench having a first gate area, a first local 
interconnect area, a seepnd gate area, and a second local interconnect area; 

forming a gate oxide on said base substrate in said first and second gate areas 
of both said first and secomd damascene trenches; 

filling said first and second damascene trenches with a conductive material; 
removing said first dieJecJac layer; 

doping said base subsftate wuth a first active area between said first gate area of 
said first damascene trenchrana said first local interconnect area of said second 
damascene trench; / \A 

doping said base sifcs^q^h a second^aetive area between said first local 
interconnect area of said first damascene trench and said first gate area of said second 
damascene trench; \ 
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doping said base substrate with a third active area between said second gate 
area of said first damascene trench and said second local interconnect area of said 
second damascene trench; and, 

doping said base substrate with a fourth active area between said second local 
interconnect area of said first damascene \rench and said second gate area of said 
second damascene trench. 
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41 . A method of fabricating a static memory ceH according to claim 40, further 
comprising providing contact implants before the\conductive material is formed within 
the damascene trenches. 
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42. A memory devbe cell layout comprising: 
a base substrate; 

a first damascene trench formed on said base substrate, said first damascene 
trench having formed tn^rein, first and second gates and first and second local 
interconnects; 

a second damascene trench formed on said base substrate, said second 
damascene trench having fqjrmed therein, first and second gates and first and second 
local interconnects; 

a first active area between said first gate of said first damascene trench and said 
first local interconnect of said seeoffii damascene trench; 

a second active area betrf&en said first local interconnect of said first 
damascene trench and said firist gate/^f said second damascene trench; 

a third active area between^iaVsecond gate oj^said first damascene trench and 
said second local interconnecVeffsaid^ecoriB^amascene trench; and, 

a fourth active area between saik second local interconnect of said first 
damascene trench and said second gateW said second damascene trench. 
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43. A memory device cell layout according t&claim 42, further comprising a fifth active 
area coupling a first access transistor to said fufet local interconnect of said second 
damascene trench and a sixth active area couplmg said second local interconnect of 
said first damascene trench to a second access transistor. 
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44.^ computer systern comprising: 
a bus; \ 

a central processira unit coupled to said bus; 
at least one input-output device coupled to said bus; and, 
a memory device coupled to said bus, said memory device having a layout 
comprising: 

a base substrate; 

a first damascene trench formed on said base substrate, said first damascene 
trench having formed therein, fii^t and second gates and first and second local 
interconnects; 

a second damascene treficlh formed on said base substrate, said second 
damascene trench having for/ied tr^rein, first and second gates and first and second 
local interconnects; 

a first active area betS/veerf saiBjtfirst gate of said first-damascene trench and said 
first local interconnect of saiasecond damascene french; 

a second active area between safci first local interconnect of said first 
damascene trench and said first gate of sbid second damascene trench; 

a third active area between said selpnd gate of said first damascene trench and 
said second local interconnect of said second damascene trench; and, 

a fourth active area between said second local interconnect of said first 
damascene trench and said second gate of said second damascene trench. 
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